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"*mm! AND COASYAL GEOLOGY IN EUROPE, WITH SPECTAL ATTENTION
i ‘' TO THE UNITED KINGDOM AND ISRAEL
A SN " e N
‘l'heu are not good times in Furope for research in general, and for
urint g«d stal geology in particular. Although the ecomomy in the US
.5‘3‘ ‘of ‘an upturn, the worldwide recession is still being felt
t’hrouglibﬁt Eurdpe and ‘the Middle East. Support for basic and applied research
has been veduceéd in récent years in every European and Middle Eastern nation
I've viiaited “Ta some countries, such as the UK and Israel, cuts in research
suppott’ ﬁm been severc, ranging up to 25 percent over inflation. Amyone
interested’ in what's happening in UK science in general should, for certain,
read "Dead-énd for British Research™ in the 26 July 1984 issue of Nature. The
implications have been profound across the board, -and the troubles are far
from dvér. Outetanding marine scientists still command support, although at
greatly reduced levels. The scientists that are suffering most are those just
below ‘"outstanding™; that is, the very good ones, and of course the graduate
stadents. - Students are also having trouble finding jobs.

' This report’ is ‘a sumsary of wy observations and impressions of the state |

of the art of research in marine and coastal geology under way in the UK and
Israel. While at ‘ONRL I covered a much wider range of subjects from climatol-
ogy to geophysics, so this report is based on only a part of my European

environmental infomtion bue. Regardless, I think it's an accurate overall -

assessment.
Marine goology. as 1 treated it while with ONRL, was separated into
deep-sea geology and coastal or shallow-water geology (continental shelfs).

UK Coastal Geology '
Coastal geology in Europe today is in the doldrums. Budget cuts and

administrative decisions to consolidate research facilities have resulted in a
significant decrease in research activities. Much of the research being
supported can b€ classed as applied science and engineering. Fundamental
questions are not being pursped as rigorously in many fields.

In the UK about 20 universities and several government laboratories carry
out research in some aspect of coastal geology. Over the past decade the UK
universities have produced more than 2500 PhDs in marine science and in
coastal -geology and geomorphology. However, the number of students has
decreased sharply in recent years as Natural Environment Research Council
(NERC) 'assistsntships have been cut back and the market for PhDs in the marine
sciences has diminished.

The University of Bristol has an interdisciplinary program under way to
study the Severn Estuary and the Bristol Channel. They're concerned with
every aspect of the evolution of the estuary from the hydrology of the rivers
entering it to the marine life. The University College of Swansea on the
Welsh side of the Bristol Channel collaborates in the Severn Estuary project.
In addition, many departments there have researchers interested in marine and
coastal problems; however, marine science at Swansea has recently suffered a
major setback, which 1'11 discuse shortly.

In London, the Departments of Geology and Zoology of Kings College have
programe in sedimentary processes and environments in the Thames Estuary. The
Geology and Oceancgraphy departments of the University College of Wales,
Bangor, have worked on seédimentation in the Irish Sea for many years. The
physical ocesnographers at Baugor are also working on internal waves and
sedimitit traneport: fnn the Irish Sea. The School of Eanvironmental Sciences at
the University -of East Anglia, Norwich, has a number of programs concerned
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vith movemppt m”ru in estuarien and slong shore and op the shelf-bed,
and with moriiuuu . . nesrshare. and offshore zonuss. The Upiversity of
Aberdeen has several m e doing research on the 3¢o.orphology of coutal

2%

1 t of
w:&,;ncvmi“: Whﬁ.ﬁ‘g: i 1s .carrm q; 1;, resgarch.
hbmcctgy Pfsr”d mg (NERC is one of five of the IX's resesrch
conncile, dor. ment and respounsible to the. $ecyetery of

,'.”367 'iiidn.g,{ 08) , uth laboxateries st Hormley,
pl,, and, Taunton. JO§ . is undergoing mt:;m: chan-

S¢1.¢ncu (mcp upported), has a major. copcern. ywith ressarch into cagstal and
eon;inqntalﬂhplf problﬁ’g, The Nature Conservancy, vhile primarily comcerned
m&&cha; Tessarch,_ dminteios & cosssel scalogy rpessrch stetion at
“D LT |

" “Ip. addition to activities. o,f the ‘central gavernmest, & wumher of
1ocal’ lntg:itiu and ?:iy-n ' mg:atu coastal study snd researgh
centers, Among the heaf: known_of tppn are.the Field Studies Council stations
at Slapton.ip Deyon,. md Dale and Orielton, in Pcpbtpkuh:qu»

.In & recent review of mctmqt-apqwond research, NERC mriud 1:-

supyort, for marine, gbignce programs. under .these headings:

1. ﬂn ltmctuu Qad eo-pon;:ltion of thn ki ¢ eoutusntal thlf. S
';’.‘ 'cﬁ?‘“ d e:lrculptum af UK coagtal seas. aqd ggmu,", s
é:. Physicel and chemical properties of umect.
5. Propcrtiu and movements of the seabed surface. e
6. logical pmcunc 4n thg marine pnvitomt. e
7. ?xmemt ip the -p n-anw g .

Support for bpgq.e x’nqxch, ;lp_ )g.ounl .col.agy has bm oyt bhack so

gore important of these is the

s {ater in this reporf., The Institute of Geelogical -

llations of pas level. C ae

severely over the past 5 years that proposals that grade "excellgnt" an NERC's

scale are not now Iniu funded. In fact, I was told at Camhridge that there
hasn't been s single new .NERC-supported. resesrch. Pproject started in & X
university in over a _year! WERC student resesrch sssistantships fu. coastsl
geology have been reduced to only a few for the entire UK. PFinslly, NERC has
just announced . st. 1984) that 108 Tsunton, the branch of 108 that special-
ized in coutal ggology-«muuy sediment transport~-will be closed downm
over the next year.

JOS Taunton _has employed or supported most of the Ill'a best coastal
investigators, so closing the unit will have significsnt impact on this field.
The staff of 35 or. so will be transferred to I0S Bidstom or 108 Wormley;
however, 1've lurncd that perhaps fewer than 10 of the Tsuntom group will
actually move. The ujority are retiring or simply quitting and finding jobs
in industry. NERC headquarters people view this with mixed feelings. On the
one hand they don't like seeing the unit disrupted with 75 percent attrition,
but it is an opportun:l.ty to bring in mew people with new ideas asud special-
ties. ,

The tvq hutieut;mn in the UK that will expand their coastal tmarch
programs in the near f\;tnn are the University of Southampton and the Univer-
sity of Wsles at hn.or. _Both are scheduled for increased WERC support as the
oceanogr , programs at the University of Liverpool and the University of
Swanses afe Cuconciaud This 1s an effort to comsolidate the staffs and
resources 1o w oceanography at two rather than four universities.

igp M s
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The coastal program at Southsmpton is focused on land-wse and coastal

‘engineering, not basic research. The coastal program at Bamgor is called The

Unit for Coastal Studies, which specislizes in the physical oceanography of
coastal and shelf-sea areas, with particular emphasis on modeling circulation
and mixing processes. In recent months the new Deputy Directoer, Dr. Alsm
Elliott, has taken steps to broaden the Unit's field of interest. The goal is
to make the Unit a leading center for applied oceamographic research. But by
US standards this is & very modest activity.

In summary, I don't look for amy major new thrusts in coastal science in
the UK over the next several years. This is not to suggest that the British
won't continue to make important contributions. UK coastal scientists are
good, without question. But it's unlikely that we'll see activity similar to
their glory years of 1969-79. The support just isn't here, and vhat there is
1s being reduced. Young people are avoiding the field, or turning to industry
rather than research, and older people are retiring.

Marine Geology in the UK
In UK marine geology the situation is, with one or two exceptions,

essentially the same as for coastal geology. I0S Wormley has lost staff and
financial support in recent years due to NERC cutbacks. There are some very
good investigators working at 1I0S; geology and geophysics are no exception.
The people working on the side-scan sonar GLORIA data are an exceptionally
able group; however, I was told that the rental of GLORIA to the US to map the
US western continental shelf was a "godsend" because I0S really needed the
money. Budget cuts and the weakness of the pound versus US dollars have
really dampened the 10S program.

The one bright spot in UK marine geology in my opinion is the research
teaw.at the Bullard Laboratories, Departmemt of Earth Science, University of
Cambridge. The staff at the Bullard Lab has made major contributions over the
past two decades to the understanding of the ocean basins and plate tectonics.
Names such as Vine, Matthews, and McKenzie are 1like the homor roll in
international wmarine geology. In 1983, at the biennial meeting of the
European Union of Geosciences, McKenzie was awarded the Wegener Medal, and 2
months later the Geological Society honored him with the award of the
Wollaston Medal in particular recognition of his work on mantle convention.

In 1983-84 there were 18 geologists and geophysicists at the Bullard Lab
working in marine geophysics, deep seismic reflections profiling, crust and
mantle structure, continental deformation, geomagnetism, mantle conunection,
and the origin of sedimentary basins. NERC support for the Bullard group is
consistent, but even they are now having funding problems. But they do
attract the very best earth science students in the UK.

The director of the marine geophysics group at the Bullard Lab is Robert
White, a young man (in his early thirties) who's already well known in
geophysical circles. I talked with him at length several times during my tour
with ONRL. White says of the future that the Bullard people will do less work
in the deep ocean basins and more research on the countinental margins because
"we really know a lot about ocean basins, far more than we know about the con-
tinents." By that he means that the evolution of the ocean crust can be and
has been observed at the mid-ocean ridges and is now fairly well underatood,
vhereas the origin of the continental crust is more obacure and not as well
known. This suggests that the Bullard Lab activity over the next 5 years will
definitely include focus on the continental margins and sedimentary basins,
such as the North Sea.
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“9Ath /108 ‘sudraniversity investigators, sve conducting an

- ! systheliic sperture. redar (SAR) that will be flown on the

-8 w aﬂuh widsion ‘whenevér iti flies. . The British resesrch teas

cousiitis ol>two: Proupsy: e working 'with shallow-water bathymetry and seabed
morpho » and the other with deep-water ocesnegraphy (mostly waves).

Cd - shalXowameer - tm‘vﬂl fotus .em the shelf area. of tha Bristol

o thq ‘Norfolk: " This 4% the -same area thst was widely publi-

- Chahtel’
cited with the excellene § t SAR ‘image of large~scale sand waves, internal

waves; il ship valtes.:: The uw éxperiment will comsist of a asjor effort to
provide’ growid truth on the- site as the :Spaceé Shuttle passes over with the
SAR. 'This expérimint will ' inelude  wave .buoys;.current ueters, atmospheric
measurements, and a ship mslifng - side-scan sonar runs to provide detailed
calibration of the bathymetry. These field measurements will be udc dur:lng
several Slmtth pusu. through tl:lfferent tidal outes.

Fexk

of lllriné md; ML ”Ghol it he-. ux .

In summary; tlhére are:75 or more ‘institutions in che m vith some kind of
prog!lid‘f‘ ifnstriaction-or; research 'in marine science. - However, the IOS and
the Bullard Lab at Casbridge doliinate :the scene in basic research. 105 is
tunded €315 'ﬁl-nowitﬁmﬂly)n aud to a degree msnaged by the NERC; it has over
350 esployees -in: three locstions. The program at the mein laboratory in
Wornley,sbuth of Lendon,:concentrates on the deep oceans and has programs in
physical, chemical, biological, geological, snd geophysicel oceanography.
Geology ‘and gedphysics has ‘a staff of .about 30 professionals. They emphasize
three avéas of restarch: eontinental margins, mid-ocean ridges, and ocean-
baiiy ‘sedfasdtution.  The branch at: Bidston concentrates on waves, tides, and
storn surges, with highly .competitive work un modeling the dynamics of shallow
seas. ‘The braich it Teunton; which 1is:-being closed within 1 year, inventories
and esnalyméd -statidtical data On ocun waves asround the UK for coastsl
engineering awd for: plmm ‘purposes.- The Taunton research staff also has
hed a long history of studies of the: dynmcl of sediment movement along the
coast and in shallow shelf seas. e

“+ The  universities 'at Liverpool, Southnpton, Bangor, asud s\nnun have
departments of ocesnography “with research and teaching. Probably the best
known of these over the. years has been Liverpool, which concentrates on
pliysical and chemical oceswography. ' However, reductions, retirements, and
changes in staff have weakendd the department in recent years. The department
at Southampton has programs in physical, chemical, geologicsl, snd biological
ccesnography and marine gwophysics. Bangor has a department of physical
o¢esnography, with prograwe in physical and chemical oceanography and marine
geotechnics, as wall as ‘e department of marine biology. The program at
Swatisea is largely devoted to merine geology, but recently has branched out
1ato the physical, chemical, and biological oceanography. The other, smaller
university programs in the UK are mostly based on one to four staff members,
who umny ‘specislize in one particular branch of ocesnography.

- Coverumsdt support from llllc will concemntrate on two academic programs in
omno‘rqlly ‘vather than four.:. Support for the programs at the University of
Liverpool atd at the m«mzy College of Swanses will be discontinued, and
all’ uwew ocesnogrephic resdurces—including uew faculty, staff, and facili-
ties--will be comcentrated at the University of Southampton and the University
College of North Wales at Bangor. The goal is to bring Southampton and Bangor
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up to faculties of 16 each, Additional resources will be made available so
thsthe prograng st these two 1mﬂtut'm‘ can’ aell!dve an internetional level
cﬁ?«ﬂiuén nd mitién.- BRI
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inptitutions qu rnponnbh for mt of Israel's very modest

:qarch procun in maring geolc atnd "geophysics: the Israel National
Qc.moq;nphig Inq;nnte INOI) in | the University of Tel Aviy, and the
uepagtnnt of Marine o;y and thmticc of the Geologicsl Survey of
1sxael in ianui; ,,rb- progran overall is wodest and, at this time, greatly
undersupported. =,

' ‘The INOI in mt. .h tfu hrgnt and -oat comprehensive marine seience
program in Israel. Among their 1nvutig¢torc are Dr. Z2Zen Ben-Avrsham, a
geophysicist well known in North America, and Prof. Victor Goldemith, a
~ coastal geologist who for several years carried out research along the
Atlantic coast of the US from a base at the Virginia Institute of Marine
Sciences.

Beun-Avraham, who holds a joint appointmt with II)I and ~¢the Univerdity
of Tel Aviv, is well known in the US for his research on plate tectonics. He
has published several review papers im recent years journale such as
Seience and Scientific American. The region of the eastern Mediterranean aand
the Middle East is an ares of rifting and continental collisions, so it has
served as a base for his studies.

- Ben-Avraham's current research has moved onto the continental shelf off
the coast of Isrsel. Using side-scan sonar, he and his associates are mapping
structural trends in considerable detail. Although this anew project was
started only recently, preliminary results show that the patterns of sedimen-
tary deposits (packages) across and along the shelf are fault-controlled.

The main thrust of Victor Goldsmith's studies is to esteblish a sand
budget for the Israeli coast. This called for a wave climstology of the
relationship between wave actious, currents, sad chditeruuun storas, vhich
he and his colleagues have completed.

The Israeli Geological Survey marine geology research team is h«M *by
John Hall, Hall's team consists of five or six professionals doivg work
ranging from coastal geology to global plate tectonics. These people are
dedicated and enthusiastic about their work, but the political and economic
situation in Israel is so unstable that it's a wonder that anything signifi-
cant is done. Without US connections and assistance (although modest), wy
guess is that their contributions would be significantly reduced. Hall's
group is doing hydrographic and geophysical mapping in the Red Sea, but I
don't think it's earthshaking. Good solid research, nothing more.

In susmary, for Israel it's my opinion that there are one or two out-
standing marine geologists working there, and perhaps five or six good ones;
but other thsn providing information of local importance, we shouldn't look
towvard their basic research programs for a significant breakthrough in either
coastal or marine geology. They're below the critical mass in members and
vastly underfunded. And the political and economic situation in Israel is so
unstable that {it's very difficult to concentrate on anything other than
day~to-day functioning. Many lsraeli scientists actually hold two positions
in order to meintain a minimua standard of living.
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Summa _ ’ :
.. The rather bleak picture I've painted of marine research is mot limited
to the UK and Israel. With the exception of Norway and France, in every
country I visited one of the first things the scientists wanted to know
(usually within minutes after meeting) was, "vhat's the possibility of ONR
funding for research in a foreign country.” I even had inquiries from Germam
scientists! I wmust stress, however, that I focused on basic research. It's

my impression that support for applied research is somewhat better. For
example, the MIZEX project was we11 supported by most nations imvolved., But
obviously the justification wun 't "to better understand ice physics or
marginal ice zone oceanography.” The motivation was directly related to the
Russian submarine threat associated with operations under the NIZ. Still,
good fundamental research will be a product of the MIZEX project.
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